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they have different tasks and responsibilities and receive different training in coping with
traumatic events and stress; hence, we speculated that the salience of identified risk
factors for PTSS vary across their respective professions. The present cross-sectional
survey aimed to identify influencing variables on PTSS, well-being, and suicidal ideation
that can act differently across professions of rescue workers and emergency personnel.
In this anonymous online study, data from 1,002 rescue workers and emergency
personnel in Switzerland, were collected: 499 police officers, 239 firefighters, 97
ambulance personnel, and 85 emergency and 82 psychiatric nurses. PTSS, coping
strategies, well-being, suicidal ideation, previously experienced and work-related trauma,
and self-efficacy were measured and analyzed using multiple regression and structural
equation modeling (SEM). The prevalence of suspected posttraumatic stress disorder
varied across the professions, ranged from 8% (firefighters) to 22% (psychiatric nurses),
and was associated with psychological strain and suicidal ideation. The SEM showed that
dysfunctional coping strategies, self-efficacy, previously experienced and work-related
trauma, years on job, and female sex explained up to 78% of PTSS and that PTSS itself
explained up to 68% of the psychological strain experienced in the different professions.
Independent of the profession, dysfunctional coping such as alcohol use, avoidance,
and distraction, as well as work-related trauma were the most robust predictors of
PTSS. However, while self-efficacy was a risk factor for police officers, firefighters and
ambulance personnel, it was a protective factor for emergency and psychiatric nurses.
Furthermore, female sex was only a risk factor for ambulance personnel and emergency
nurses. In agreement with prior research, emergency personnel and rescuers exhibited
enhanced prevalence of PTSS and suspected PTSD, leading to significant psychological
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strain and suicidal ideation. However, risk factors varied across the professions. Thus,
the development of profession-specific trainings to improve self-efficacy and coping
with work-related stressors to reduce PTSS, and enhance quality of life, is needed for
individuals in such high-risk professions.

Clinical Trial Registration: ClinicalTrials.gov Nr. NCT03842553.
Keywords: PTSD, coping, risk factors, rescue workers, well-being
INTRODUCTION Through the present cross-sectional survey, we aimed to

Employees of rescue and emergency services are frequently
subjected to traumatic experiences, and as the risk of
posttraumatic stress disorder (PTSD) increases with the number
of traumatic events experienced, professionals involved in rescue
are at high risk of PTSD (1, 2). Rescue workers feature a higher
prevalence of PTSD than does the general population (1, 3).
However, PTSD prevalence across different occupational groups,
including firefighters, police officers, ambulance personnel, and
other rescue teams varies as widely as from 0 to 46% (4, 5).
Profession-specific analyses support previous findings that
ambulance personnel exhibit higher prevalence rates of PTSD
than do firefighters, rescue teams, and police officers (1, 6).
Similar professions, such as emergency and psychiatric nurses,
have a comparable high risk of trauma exposure and thus show
higher prevalence rates of PTSD (7).

Several meta-analyses have identified critical risk factors
across professions: sex, previous trauma, number of work-related
traumatic events, lack of social support, and dysfunctional coping
strategies (8, 9). On the other hand, resilience, a sense of
coherence, and self-efficacy can be protective factors (3, 9-12).
While some variables cannot be changed, training and coaching
can actively influence coping strategies and self-efficacy. Coping
encompasses cognitive and behavioral strategies employed by
an individual to manage a stressful situation and the attendant
negative emotions and can thus determine whether a stressful
situation leads to the development of posttraumatic stress
symptoms (PTSS) and depression or to the continuation of a
normal or even a better life (13-15).

Hence, to inform effective interventions, much research has
focused on elucidating factors influencing the development of
PTSD symptoms among rescue workers (16); special attention
was given to those involved in disasters [i.e., earthquakes, floods,
war, terror attacks, or airline disasters (5, 17-21)] or professionals
who are repeatedly confronted with traumatic events during
work, such as emergency personnel, ambulance personnel, and
police officers. Such investigations showed that the most salient
predictors of PTSD symptoms in rescue workers include previous
work-unrelated traumas, number of work-related traumatic
events, the female sex, self-efficacy, and coping strategies. Even
though personnel of rescue and emergency services are often
engaged in the same type of emergency, they vary regarding
the tasks and responsibilities and receive different training in
coping with traumatic events and stress. Thus, the salience of
risk factors for the development of PTSS might vary across the
different professions.

examine how these risk factors are related to PTSS and well-being
across different professions of rescue workers using regression
and structural equation modeling. We expected high self-
efficacy and problem-focused coping strategies to be protective
factors; and dysfunctional coping strategies, such as substance
use and avoidance behavior, as well as female sex to be risk
factors for the development of PTSS across all professions. We
further hypothesize that the prevalence of suspected PTSD varies
across the investigated professions, but that independent of the
profession PTSS are associated with reduced well-being and
suicidal ideation.

MATERIALS AND METHODS

Participants

In the year 2015 we collected data from 1002 rescue workers
in the canton Bern, Switzerland. The participation in the
anonymous online study was voluntary and promoted by the
department heads at the places of work corresponding to the
studied professions. The study was deemed exempt from human
subjects review as the survey was voluntary and anonymous and
participants gave consent to use the data with their participation.
The sample consisted of 499 (18% female) police officers from
the cantonal police forces, 239 (4% female) firefighters from the
professional fire service, 97 (43% female) ambulance personnel,
85 (86% female) emergency staff of the University Hospital of
Bern, and 82 (68% female) qualified staff of two acute care
wards of the University Hospital of Psychiatry in Bern. Of all
participants, 61% were married or in a stable relationship, 31%
were single, and 8% were divorced. The mean age of the study
subjects was 39.6 (SD, 9.6; range, 21-66). Participants reported
an average job experience of 14.7 years (SD, 9.7).

Missing data was in the following variables: self-efficacy
1.4%, subscale “Positive Distress Index” (BSI PSDI) of the brief
symptom check list (BSI) 11.7% (only used to describe sample in
Table 1) and suicidal ideation 0.6%.

Materials

Participants completed a 20-min online questionnaire regarding
socio-demographic information, number of traumatic events
before and during the course of their work, years on the
job, coping with stressful and traumatic events, the burden
of stressful job-related circumstances, self-efficacy, general
psychological strain, posttraumatic stress symptoms, suicidal
ideation, and well-being.

Frontiers in Psychiatry | www.frontiersin.org

January 2021 | Volume 11 | Article 602064


https://ClinicalTrials.gov
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Soravia et al.

Rescuers at Risk

TABLE 1 | Demographic and clinical characteristics.

Police Fire service Ambulance service Emergency staff Psychiatric nurses

Group size n =499 n =239 n=97 n =285 n=282
Mean age (SD) 38.4 (9.6) 42.3(8.2) 38.7 (10.0) 38.7 (9.6) 40.9 (11.6)
% female 18% 4% 43% 86% 68%
Mean work experience in years (SD) 12.9 (9.6) 18.4 (8.4) 12.0(9.0) 16.0 (9.6) 17.1 (11.0)
Living in a relationship 59% 74% 62% 51% 48%
Median PTSS (IQR) 5(7.0) 3(6.0) 6(8.0) 7 (7.0) 7(7.8)
Suspected PTSD 15% 8% 15% 18% 22%
Trauma before 31% 24% 37% 49% 54%
One or more trauma(s) during work 87% 81% 93% 99% 91%
Median BSI GSI (IQR) 0.20 (0.32) 0.12 (0.26) 0.18 (0.35) 0.22 (0.27) 0.22 (0.37)
Median BSI PST (IQR) 8.0(11.0) 5.0 (9.0) 7.0(14.0) 8.0 (11.0) 9.0 (11.5)
Median BSI PSDI (IQR) 1.30 (0.49) 1.23 (0.50) 1.23 (0.54) 1.30 (0.50) 1.25 (0.50)
Median GHQ (IQR) 8.0 (6.0) 7.0(3.0 8.0 (6.0) 8.0 (4.0) 9.0 (8.0)
PSES 29.0 (3.0 29.0 (5.0) 30.0 (4.0) 30.0 (3.0) 31.0 (4.0)
Suicidal ideation 4.6% 2.5% 6.2% 3.5% 14.6%
Work-related conditions 1.60 (1.00) 1.67 (1.00) 1.80 (1.00) 2.00 (0.90) 2.20 (1.05)
Situations including people 2.00 (1.00) 1.88 (1.00) 2.00 (0.75) 2.25(0.62) 2.23 (1.05)

PTSS, Posttraumatic Symptom Scale; BSI GSI, Brief Symptom Inventory, Subscale Global Severity Index; BSI PST, Brief Symptom Inventory, Subscale Positive Symptom Total; BSI
PSDI, Brief Symptom Inventory, Subscale Positive Distress Index; GHQ, General Health Questionnaire 12; PSES, General Perceived Self-Efficacy Scale.

Self-efficacy was measured using the General Perceived
Self-Efficacy Scale (22), a 10-item self-report instrument for
personality diagnostics based on Banduras’s concept of perceived
self-efficacy that measures the general optimistic competence
expectation (23).

The usefulness of different Coping Strategies was rated on 5-
point Likert scale, ranging from a score of 1, indicating “not
helpful;” to 5, “very helpful.” According to the operationalization
of Coolidge (24), coping strategies were divided into three
main subscales: (I) problem-focused coping strategies, which was
comprised of the subscales of “instrumental support” (getting
help and advice from psychologic professionals) and “active job
coping” (debriefing with operation team, supervisor, and work
colleagues); (II) dysfunctional coping strategies, which included
“substance use” (alcohol or medication), “avoidance” (avoidance
of situations and emotions associated with the stressful/traumatic
situation), and “self-distraction” (turning to work or other
activities to take the mind off the stressful situation); (III)
emotion-focused coping strategy (humor, getting emotional
support from close friends, thinking about the positive aspects
of the job).

The burden of stressful job-related circumstances, such as
dealing with situations including people (aggressive and violent
people, dealing with deaths or suicide, threats, dealing with
relatives, involvement of children) and job-related conditions
(incorrect or wrong information about the emergency situation,
shift work, time pressure). Participants stated if they had ever
experienced a presented situation, and if so, whether the situation
caused a light or heavy stress burden.

Posttraumatic stress symptoms were assessed with the German
Version of the Post Traumatic Symptom Scale (PTSS-10) (25,
26), a self-rating scale used in screening and follow-up studies

on catastrophe that measures the most common posttraumatic
symptoms (sleep disorders, nightmares, fear of reminders, etc.)
(27, 28). Attained values above 12.5 were associated with a
suspected diagnosis of PTSD (29).

Mental well-being was assessed using the German version of
the shortest General Health Questionnaire 12 (GHQ-12) (30,
31): originally a 60-item self-rating measurement developed to
measure current mental well-being (consisting of two subscales:
psychological and physiological well-being), it is widely used to
detect psychological strain in the general population.

Psychological distress and psychiatric disorders were assessed
with the German Version of the Brief Symptom Inventory (BSI).
The 53-item self-report questionnaire measures symptoms of
general psychopathology. Relevant to the current study are the
three global scales that evaluate global psychological distress: the
Global Severity Index (GSI), the Positive Distress Index (PSDI),
and the Positive Symptom Total (PST). Additionally, participants
were asked if they had suicidal ideation in the 12 months prior to
the questionnaire.

Statistical Analyses

Differences in PTSS scores among groups were tested with
a one-way ANCOVA, with work experience, age, and sex as
covariates. Proportions of participants with a suspected diagnosis
of PTSD were compared with a five-sample test for equality
of proportions without continuity correction. For multiple
regression, we investigated multicollinearity of the regressors
beforehand, which all had a variance inflation factor (VIF)
of <4; a cutoff of five is typically suggested (32). We used
multiple regression as an exploratory approach to subset relevant
variables that featured a significant relationship with PTSS in
order to create a global causal model of PTSS symptoms,
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FIGURE 1 | Stressful job-related circumstances, such as dealing with situations involving people (aggressive and violent people, dealing with deaths or suicide,
threats, dealing with relatives, involvement of children) and job-related conditions (incorrect or wrong information about the emergency situation, shift work, time
pressure) are rated regarding experienced stress levels (never = never experienced; little = no or little stress; strong = strong or very strong stress).

which could then be tested with structural equation modeling
(SEM) for each group; the final model tested is shown in
Figure 1. Two latent variables were considered in our model:
“dysfunctional coping” has been regressed on “substance use,”
“avoidance” and “self-distraction,” and “psychological strain”
on the two global scales of the BSCL (GSI, PST) and two
GHQ (psychological and physiological well-being) measures.
To assess model fit, the degree to which SEM fit the sample
data, we used the chi-square test, the R?, the comparative fit
index (CFI), the Tucker-Lewis index (TLI), and the root mean
square error of approximation (RMSEA). All analyses were
performed with R v4.0.2 (33). For structural equation modeling,
we used lavaan v.0.6-7 (34). The STROBE guidelines were used
to ensure the reporting of this observational cross-sectional
study (35).

Software and Data Availability

STROBE checklist and the analysis pipeline to fully reproduce
the results, tables, and figures of this paper are available
at osfio/c7xj2. A subset of the raw data to reproduce
the main results of this paper will be online during or
after publication.

RESULTS

Posttraumatic Symptoms Among the

Considered Professions

The comparison of PTSS scores among the occupational groups
demonstrated that individuals working as emergency-room staft
or in psychiatry services featured the highest PTSS (median = 7
for both), while working at the fire service was associated with
the lowest PTSS (median = 3); the difference between groups
was significant (F4, 994 = 6.21, p < 0.0001). The covariate sex was
also significant; females were associated with an increase in PTSS
(F1, 994 = 10.7, p = 0.001), while age and years of work experience
were non-significant (age: F1 994 = 2.63, p = 0.11; years of work
experience: F1 944 = 1.41, p = 0.24). The five occupational groups
differed significantly regarding the prevalence of suspected
PTSD: individuals employed in emergency (18%) or psychiatry
services (22%) had the highest proportions of suspected PTSD,
followed next by those in ambulance (15%) and police services
(15%), and lastly by individuals in the fire service (8%) (X* = 14.0,
df = 4, p = 0.007; Table 1). The occurrence of suicidal ideation
was also significantly different among groups (X*=20.0, df =4, p
= 0.0005): psychiatric nurses exhibited the highest rates followed
by those employed in ambulance and police services (Table 1).
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TABLE 2 | Regression estimates in a model of PTSS scores as outcomes and 13
predictor variables with three interaction terms sorted according to their relative
importance as indicated by the t-score.

Estimate 95% ClI t-score p-value

(Intercept) —10.98 From —15.88 to —4.40 < 0.0001
—6.09
Coping: substance use 2.69 From 2.07 to 3.31 8.47 < 0.0001
Suicidal ideation (Yes) 4.42  From 3.13t05.71 6.73 < 0.0001
Coping: avoidance 1.00 From 0.59 to 1.42 4.76 < 0.0001
Coping: self-distraction 0.75 From 0.40 to 1.10 4.20 < 0.0001
Sex (female) 1.49 From 0.74 to 2.24 3.92 < 0.0001
Work experience (in years) 0.058 From 0.03 to 0.09 3.74  0.0002
Trauma work-related (yes) 1.61 From 0.76 to 2.47 3.70  0.0002
Profession: Emergency 16.05 From 6.43 to 25.68 3.27  0.001
Emergency*Self-efficacy —0.52 From —0.84 to —0.20 —3.18  0.002
Self-efficacy 0.24 From 0.09 to 0.39 3.17  0.002
Trauma work-unrelated 0.84 From 0.25 to 1.43 2.81 0.005
Psychiatry*Self-efficacy —0.48 From —0.82 to —0.14 —2.76 ~ 0.006
Profession: Psychiatry 14.12 From 3.47 to 24.76 2.60 0.009
Coping: active —-0.43 From —0.85to0 —0.01 —1.99  0.047
Coping: instrumental support ~ 0.34 From —0.02 to 0.69 1.84  0.066
Coping: emotional focused -0.19 From —0.62t0 0.24 —-0.87 0.39
Ambulance 0.094 From —0.20to 0.39 0.63 0.58
service*Self-efficacy
Profession: Police 0.95 From —4.49 to 6.39 0.34 0.78
Profession: Ambulance —1.18 From —9.70t0 7.33 —-0.27 0.78
service
Police*Self-efficacy —0.0018 From —0.19t0 0.19 —0.01 0.99

Further, the burden of stressful job-related circumstances, such
as dealing with situations including people (e.g., aggressive and
violent people, dealing with deaths or suicide) (Fg997 = 6.59,
p < 0.0001) and work-related conditions (e.g., shift work, time
pressure) (F4997 = 14.7, p < 0.0001) significantly differed among
occupational groups as (Figure 1).

Regression Model

We created a multiple regression model to find variables strongly
associated with PTSS (F39,061= 23.9; p < 0.0001) and explained
32% of the variance of PTSS (adjusted R?). Dysfunctional coping
(substance use, avoidance, self-distraction) and suicidal ideation
exhibited the strongest relationship (Table 2). Furthermore, the
female sex, work experience in years, work-related trauma,
previous work-unrelated trauma, and the professions involving
psychiatry and emergency were positively associated with PTSS.
However, self-efficacy was only protective for the psychiatric and
emergency staff (significant interaction), suggesting a negative
association with PTSS (slope coefficients, associated t-scores, and
p-values are shown in Table 2).

In a second model, we also included two additional variables
regarding the burden of stressful job-related circumstances and
compared the two model fits with an ANOVA (Fjp95; = 0.92,
p = 0.51). The models did not differ significantly, and the
Akaike Information Criterion (AIC) increased after adding these

two variables (AIC: 5659; larger model: 5669). These findings
indicated the superiority of the original, simpler model that
lacked the additional variables.

Structural Equation Model

We fitted a causal model based on the significant regressors from
the previous analysis to explain PTSS and psychological strain
(Figure 2; for detailed results of chi-square and fit indices, see
Supplementary Text 1). This model explained 37-78% of the
variance (R?) of PTSS for the different groups and 48-68% of the
variance of psychological strain (Table 3).

We found that dysfunctional coping featured significant
positive-paths coefficients in all groups (Table 3). For active
coping, we found a significant but small effect in relation
to the ambulance service. Work-related trauma significantly
predicted symptoms in all groups except psychiatry. Years of
work experience was associated with a PTSS-symptom increase
for emergency and psychiatric nurses. PTSS demonstrated a
significant influence on psychological strain across all groups.
High levels of self-efficacy were negatively correlated with
PTSS among psychiatric and emergency staff, while they were
positively correlated with PTSS in the ambulance, police, and fire
services. The female sex had a significant positive association with
PTSS symptoms only for the emergency and ambulance services
(factor loadings of the latent variables are shown in Table 3).

DISCUSSION

Rescue workers are regularly engaged in traumatic events and
are at high risk of PTSS. Though rescue workers of different
professions are often engaged in the same type of emergency,
they have different tasks and responsibilities and receive different
training in coping with traumatic events and stress; hence, we
speculated that the salience of risk factors for PTSS vary across
their respective professions. To our knowledge, this is the first
cross-sectional survey investigating how these risk factors are
related to PTSS and well-being across 1,000 emergency personnel
and rescue workers of five different professions and settings
within the Bern metropolitan area (Switzerland). We further
compared the prevalence rates of suspected PTSD across the
investigated professions. We used a regression analysis to identify
relevant factors that influence PTSS to construct and test a causal
model using structural equation modeling, which tested how
well these factors explain the outcome variables of PTSS and
psychological strain.

The prevalence rate for suspected PTSD of the investigated
professions mostly agree with the findings of previous research:
firefighters featured the lowest rates of PTSD (8%), followed
by professionals in the police and ambulance services (15%),
emergency staff (18%), and psychiatric nurses (22%) (1, 7, 32).
According to the results of the regression analysis, working
in an emergency or psychiatry unit significantly increases the
risk of PTSS. Our findings concerning emergency personnel
and intensive care unit nurses supports the report of 20-
29% of professionals in these fields meeting PTSD symptom
criteria (7, 36). The repeated exposure of these personnel to
traumatic situations, stressful events, and time pressure may
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FIGURE 2 | Structural equational modeling: variables associated with PTSS and psychological strain. PTSS, Posttraumatic Symptom Scale; BSI GSI, Brief Symptom
Inventory, Subscale Global Severity Index; BSI PST, Brief Symptom Inventory, Subscale Positive Symptom Total; GHQ, General Health Questionnaire 12, subscales

explain the high prevalence of suspected PTSD in this profession.
In addition, While other occupational groups such as police
and firefighters are prepared during their training for the risk
of developing PTSS and learn possible intervention to improve
mental health, such training modules are often lacking in the
nursing profession.

Studies on the prevalence rates of PTSD among psychiatric
nurses showed much lower rates than those of suspected PTSD
(37-39) found by the present study: 5-14 and 22%, respectively
(32, 36, 38). A dearth of training in coping with the stress
of exposure to assault, the potential for assault, and inpatient
suicide, as well as the lack of routine (39), structured debriefing
meetings after such critical events to promote resilience may
account for the results (32, 36, 38). Our data further indicated
that psychiatric nurses experienced significantly higher levels
of stress when confronted with suicide than did other rescue
workers (Figure 1). Feelings of worthlessness associated with
feeling of inability to prevent the patients’ death may underlie this
significantly greater load of mental stress (37, 39).

The observed prevalence rates of suspected PTSD among
rescuer workers outside of hospitals supports previous reports
of the highest being among ambulance personnel, followed
by police officers and firefighters. The fact that ambulance
personnel are exposed to greater pressure and stress, due to
more emergency calls and close contact with the victims, might

account for this finding (1, 37). The difference highlights the
heterogeneity among the various professions, even when the
different types of rescue workers and emergency personnel
are sometimes deployed to the same emergency. This variance
might further be explained by work-specific circumstances,
psychological preparedness, training, gender differences and
personality traits.

The results of the SEM showed that the female sex, previously
experienced work-unrelated trauma, work-related trauma, years
on the job, dysfunctional coping strategies, problem-focused
coping strategies, and self-efficacy explained between 37 and
78% of the PTSS, while PTSS itself explained between 48 and
68% of the psychological strain across the different professions.
However, dysfunctional coping strategies, experienced work-
related trauma, and self-efficacy were the most robust and
strongest predictors for PTSS across most professions. A
large body of previous research has reported an increase in
the use of alcohol as a coping strategy to forget traumatic
events in individuals exposed to disasters (40-42). Conrod
and Stewart (42) suggest that PTSD and alcohol use/abuse
appears to be related through a self-medication process. Thus,
alcohol dampens the physiological stress response and emotional
memory, and thus, has a short-term arousal- and anxiety-
reducing effect, which is used for the management of PTSS,
particularly for hyper-arousal and intrusion symptoms (43).
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TABLE 3 | Structural equation model regressions: path coefficients for explanatory variables for the five occupational groups.

Group Response variable Explanatory variables Coefficient 95% ClI p-value
(variance explained R?)
Police PTSS (0.48) Dysf. coping 0.81 From 0.39 to 1.23 0.0002
Active coping 0.01 From —0.16 t0 0.18 0.89
SE 0.26 From 0.05 to 0.46 0.013
Trauma before 0.14 From —0.04 to 0.33 0.12
Trauma work 0.19 From —0.00 to 0.38 0.054
Work experience 0.07 From —0.11 t0 0.25 0.42
Female 0.04 From —0.14 t0 0.22 0.66
Psychological strain (0.68) PTSS 0.82 From 0.68 to 0.96 < 0.0001
Fire service PTSS (0.42) Dysf. coping 0.59 From 0.39 t0 0.79 < 0.0001
Active coping —0.03 From —0.14 t0 0.08 0.57
SE 0.23 From 0.11 to 0.34 < 0.0001
Trauma before —0.01 From —0.12 t0 0.11 0.93
Trauma work 0.13 From 0.01 to 0.24 0.032
Work experience 0.09 From —0.02 to 0.21 0.12
Female —0.03 From —0.15 to 0.08 0.55
Psychological strain (0.57) PTSS 0.76 From 0.69 to 0.83 < 0.0001
Ambulance service PTSS (0.78) Dysf. coping 0.63 From 0.53 to 0.72 < 0.0001
Active coping —0.08 From —0.16 to —0.01 0.035
SE 0.15 From 0.07 to 0.23 < 0.0001
Trauma before 0.12 From 0.05 to 0.20 0.001
Trauma work 0.1 From 0.03 to 0.19 0.007
Work experience 0.06 From —0.03 to 0.14 017
Female 0.15 From 0.07 to 0.22 0.0001
Psychological strain (0.67) PTSS 0.82 From 0.78 to 0.86 < 0.0001
Emergency staff PTSS (0.37) Dysf. coping 0.38 From 0.14 to 0.62 0.002
Active coping —0.04 From —0.23 t0 0.15 0.68
SE —-0.20 From —0.39 to —0.02 0.027
Trauma before —-0.10 From —0.28 to 0.08 0.28
Trauma work 0.20 From 0.02 to 0.37 0.028
Work experience 0.27 From 0.09 to 0.44 0.003
Female 0.26 From 0.08 to 0.43 0.004
Psychological strain (0.48) PTSS 0.69 From 0.58 to 0.80 < 0.0001
Psychiatric nurses PTSS (0.41) Dysf. coping 0.45 From 0.16 to 0.74 0.002
Active coping 0.10 From —0.11 to 0.31 0.35
SE -0.35 From —0.54 to —0.15 0.0005
Trauma before 0.17 From —0.04 to 0.38 0.12
Trauma work 0.08 From —0.13 t0 0.29 0.44
Work experience 0.23 From 0.03 to 0.43 0.021
Female 0.01 From —0.20 to 0.23 0.89
Psychological strain (0.65) PTSS 0.81 From 0.72 to 0.89 < 0.0001

Dysf. Coping, dysfunctional coping; PTSS, Posttraumatic Symptom Scale; SE, Self-Efficacy Scale; Psychological Strain, latent variable including Brief Symptom Inventory (subscales:
Global Severity Index, Positive Symptom Total) and General Health Questionnaire (subscales: physiological well-being; psychological well-being). Dependent variables (italics) are in rows
containing the explained variance (R2).

However, in the long-term, alcohol use might impair the
natural recovery process, preventing habituation to the traumatic
experience and prolonging the intrusive PTSS and therefore
maintain and intensify the PTSS symptomatology and increase

the risk of alcohol dependence with all its serious medical
consequences. Thus, preventative interventions should focus on
assisting employees at a risk to develop more adaptive coping
strategies for managing intrusive symptoms of hyper-arousal and
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re-experiencing such as relaxation trainings. However, even more
importantly, employees should be informed about the severe
consequences of dysfunctional coping strategies, such as alcohol
use or avoidance, following exposure to traumatic events for the
development of PTSS. Unexpectedly, problem-focused coping
strategies, such as professional psychological support, debriefing
in the team, talking with colleagues and supervisors seemed not
to be as protective for PTSS, as reported in previous research.

Unexpectedly, self-efficacy showed a complex relationship
across the different professions: while high levels were protective
and associated with lower PTSS among psychiatric and
emergency nurses, they were a risk factor among police officers,
firefighters, and ambulance personnel. This latter finding may
be accounted for reduced controllability and unpredictability of
situations experienced by such rescue workers or gender specific
differences. Another explanation might be an overestimation
of ability: being too confident about one’s capability of dealing
with every situation and solving every problem alone might
lead to higher psychological strain when confronted with
unexpected and uncontrollable emotional distress and symptoms
after traumatic events. Various studies investigating potential
contributors to PTSS development but also posttraumatic
recovery show that self-efficacy emerges as a central mediator
for the development and recovery of PTSS (44-48). Self-
efficacy is the belief in personal competence to deal with
stressful situations and the capability to better regulate the own
functioning. Thus, high levels of self-efficacy seem to buffer
against the adverse effects of trauma and foster resilience (48).
According to Chung et al. (48), self-efficacy is an enabling and
protective process, which helps people to control their thinking,
and to regulate their emotions, feelings, and affects. Low
levels of self-efficacy are therefore associated with the inability
to control ones thoughts, difficulties in regulating emotions,
increased anxiety and distress leading to dysfunctional coping
strategies. Lasting PTSS may negatively influence self-efficacy
and the belief in personal competence to deal with stressful
situations highlighting the importance of long-term follow-up of
individuals recently exposed to trauma. However, in the present
survey the information about the time point of the experienced
trauma is missing, and therefore, difficult to interpret.

The other variables such as female sex, years on job, work-
related and work-unrelated trauma were significant predictors
in the overall regression analysis but varied in their significance
in the SEM, further highlighting the heterogeneity across
the different professions (for a detailed discussion of these
variables, see Supplementary Text 2). This finding indicates that
vocational training, professional assignment, environment, and
possibly personality traits differ among the personnel of the
different professions.

Apart from unchangeable factors such as sex, previous trauma,
and years on job, our results show that dysfunctional coping
strategies as well as self-efficacy most strongly predict PTSS
across different professions engaged in emergencies. Resilience
can be acquired and strengthened through psychotherapy and
special training (49). With respect to such high-risk professions,
strengthening resilience to improve coping with work-related
stressors may reduce PTSS and enhance quality of life (49,
50). From this perspective, we have identified the following

profession-specific areas for intervention. As our sample reveals
a disproportionate number of female participants in the hospital
staff group, the identified areas for intervention might not only
be profession-specific but also gender-specific.

Police officers and fire fighters: Dysfunctional coping strategies
and high self-efficacy are most strongly associated with PTSS,
while work-related trauma is correlated with PTSS to a
lesser extent.

Ambulance personnel: Dysfunctional coping strategies, high
self-efficacy, and work-related trauma are risk factors for
PTSS. Problem-focused coping strategies seem to be only
marginally protective.

Emergency nurses: Dysfunctional coping strategies, years on
the job, and work-related trauma are associated with PTSS,
and high levels of self-efficacy are protective against PTSS.
Psychiatric nurses: Dysfunctional coping strategies and years
on the job are risk factors for PTSS, while high levels of
self-efficacy are protective against PTSS.

The urgency of improving these areas is underscored by our
observation that 8-22% of the employees of the investigated
professions develops a job-related psychiatric disorder, as well
as the fact that PTSS is strongly associated with reduced
psychological and physiological well-being and increases suicidal
ideation (51). Suicide ideation is rather a consequence than a
cause of PTSS, and there is extensive evidence that the presence,
accessibility, and availability for firearms significantly increases
the risk of suicide attempts (52-54). This needs very special
attention for professions with armed forces, such as police but
also the accessibility to medication in ambulance personnel,
emergency and psychiatric nurses needs special attention.

The present study is subject to several limitations. The
findings are based on retrospective self-report survey data,
which should be replicated in prospective studies using
more detailed interview methods—especially regarding PTSD
symptomatology. Furthermore, the voluntary anonymous
online survey, entitled “traumatization in emergency service,”
might have addressed people that were already vulnerable
or sensitized to the topic and consequently have caused
a population bias. The investigated sample is not fully
representative, but additional analysis of the percentage
of participation within the investigated professions was
between 20 and 66% (see Supplementary Table 1). Another
critical point is the disproportionate number of female
participants in the hospital staff group, since there is evidence
that female gender is a risk factor for the development of
internalizing disorders. The assessment of the exact number
of experienced traumatic events during work and additional
information regarding the trauma itself (direct vs. witnessed)
would have afforded further insight into distinctive features
of responses to different types of traumatic situations.
Finally, the sample sizes of the different professions vary
significantly, rendering a direct comparison among the
professions difficult.

Based on our data, we cannot state a causality between work-
related trauma and PTSS for several reasons: (1) posttraumatic
stress symptoms were generally assessed and not in relation
to work-related trauma, (2) the number of work-related and
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work-unrelated trauma was assessed but the information about
the time point of the experienced trauma is missing. Thus,
PTSS might come from work-unrelated trauma experienced
before or outside the current work. However, the findings of
the present survey show, that work-related trauma is a stronger
predictor for PTSS than work-unrelated trauma. As the risk of
PTSD increases with the number of traumatic events experienced
(independent of the context), we can assume that individuals
that additionally experienced work-unrelated traumatic events
are even at a higher risk during employment in rescue and
emergency services.

Summarized, the investigated emergency personnel and
rescue workers exhibited enhanced prevalence of PTSS and
suspected PTSD. PTSS itself was highly associated with
psychological strain and increased suicidal ideation underlying
the great burden and loss of quality of life in this population.
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